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7LHUSURGXNWLRQ.OHLQH:LHGHUNlXHU=LHJHQ3RVWHU
)LHEHUPHVVHQEHL=LHJHQGXUFKHOHNWURQLVFKH7LHUNHQQ]HLFKQXQJ±
JHKWGDV"
8GH**HRUJ+6FKZDOP$
.H\ZRUGVSUHFLVLRQRUJDQLFGDLU\IDUPLQJLQMHFWDEOHWUDQVSRQGHUERG\WHPSHUDWXUH
$EVWUDFW
7KHPHDVXUHPHQWRIERG\FRUHWHPSHUDWXUHLVDKHOSIXOWRROIRUWKHHDUO\UHFRJQLWLRQRIGLV
HDVHVLQJRDWV8SWRQRZWHPSHUDWXUHPHDVXUHPHQWLVDOPRVWGRQHPDQXDOO\PHDVXULQJ
UHFWDOWHPSHUDWXUH1HYHUWKHOHVVWKHUHLVDQLQFUHDVLQJGHPDQGRQDXWRPDWLFDQGFRQWLQX
RXVO\PHDVXULQJGHYLFHV
7KXVWKHREMHFWLYHRIRXUVWXG\ZDVWKHHYDOXDWLRQRILQMHFWDEOHWUDQVSRQGHUVZLWKWHPSHUD
WXUHVHQVLQJRSWLRQLQJRDWV,QWKHVWXG\LQMHFWDEOHWUDQVSRQGHUVZLWKWHPSHUDWXUHVHQVRU
ZHUHWHVWHGLQWHQJRDWVDWWKHVNLQIROGRIWDLO)LUVWDVHFRQGDSSOLFDWLRQSRLQWDWWKHEDVH
RIWKHOHIWHDUZDVWHVWHG7KHWHPSHUDWXUHVRIWKHWUDQVSRQGHUVZHUHUHFRUGHGXVLQJDGDWD
ORJJHU7KHUHFWDOWHPSHUDWXUHZDVPHDVXUHGVLPXOWDQHRXVO\,QGHSHQGHQFHRIVHDVRQV
DQGDSSOLFDWLRQSRLQWWKHUHFWDOWHPSHUDWXUHDQGWKHVXEFXWDQHRXVWHPSHUDWXUHZHUHGLI
IHUHQW
(LQOHLWXQJXQG=LHOVHW]XQJ
=XP-DQXDUWUDWHQHXURSDZHLWGLHQHXHQ5HJHOXQJHQ]XUHOHNWURQLVFKHQ.HQQ
]HLFKQXQJYRQ6FKDIHQXQG=LHJHQLQ.UDIW,Q'HXWVFKODQGZXUGHLQGHUQHXHQ9LHKYHU
NHKUVYHURUGQXQJXQWHUDQGHUHPGLH9HURUGQXQJ(*1UXPJHVHW]W'LHQHXH
9LHK9HUN9JLOWVHLWGHP0lU]%XQGHVJHVHW]EODWW-DKUJDQJ7HLO,1U6
DXVJHJHEHQDP0lU]XQGVLHKWDOVHOHNWURQLVFKH.HQQ]HLFKHQ2KUPDUNHQPLW
LQWHJULHUWHP7UDQVSRQGHU%ROXV7UDQVSRQGHUXQG)XIHVVHOWUDQVSRQGHUQXUEHL7LHUHQ
GLHQLFKWIUGHQLQQHUJHPHLQVFKDIWOLFKHQ+DQGHOEHVWLPPWVLQGYRU'LH8PVHW]XQJGHU
JHOWHQGHQ5HFKWVYRUVFKULIWHQREOLHJWGHQ]XVWlQGLJHQ%HK|UGHQGHUHLQ]HOQHQ%XQGHVOlQ
GHUGDKHUJLEWHV]ZLVFKHQGHQ%XQGHVOlQGHUQ]XP7HLOHLQLJH8QWHUVFKLHGHLP%H]XJDXI
GLH6FKDIXQG=LHJHQNHQQ]HLFKQXQJ6FKZDOPHWDO
'D6FKDIXQG=LHJHHLQH6RQGHUVWHOOXQJKDEHQZHLOVLHLQGHU/DQGVFKDIWVSÀHJHHLQJH
VHW]WZHUGHQXQGGDPLWLQVFKZLHULJHP*HOlQGHZHUGHQWLHUVFKXW]UHOHYDQWH9HUOHW]XQ
JHQZLHDXIJHVFKOLW]WH2KUHQGXUFKGLH2KUPDUNHQEHIUFKWHW(LQ.RPSURPLVVZUGHGLH
.HQQ]HLFKQXQJEHUHLQ,QMHNWDWVHLQ
=LHOGLHVHU6WXGLHZDUGLHhEHUSUIXQJREVLFK]ZHLXQWHUVFKLHGOLFKH$SSOLNDWLRQVRUWHIU
HLQHVXENXWDQH.|USHUWHPSHUDWXUPHVVXQJEHL=LHJHQHLJQHQ'DPLWN|QQWHGLHHOHNWUR
QLVFKH7LHUNHQQ]HLFKQXQJ]XU.UDQNKHLWVIUKHUNHQQXQJXQGGDPLWIUGLH7LHUJHVXQGKHLW
JHQXW]WZHUGHQ
 -RKDQQ+HLQULFKYRQ7KQHQ,QVWLWXW%XQGHVIRUVFKXQJVLQVWLWXWIU/lQGOLFKH5lXPH:DOGXQG
)LVFKHUHL,QVWLWXWIUgNRORJLVFKHQ/DQGEDX7UHQWKRUVW:HVWHUDX*HUPDQ\JUDFLDXGH#
YWLEXQGGHZZZYWLEXQGGH
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
7LHUH0DWHULDOXQG0HWKRGHQ
'HU9HUVXFKZLUGDP,QVWLWXWIUgNRORJLVFKHQ/DQGEDXLQ7UHQWKRUVWY7,PLW=LHJHQ
%XQWH'HXWVFKH(GHO]LHJHGXUFKJHIKUW,P)HEUXDUZXUGHQMH]ZHL,QMHNWDWHPLW
7HPSHUDWXUVHQVRUOLQNHV2KUDQGHU2KUEDVLVXQG6FKZDQ]IDOWHDSSOL]LHUW'LH$SSOLNDWLRQ
ZXUGHYRQ]ZHL3HUVRQHQGXUFKJHIKUW:lKUHQGGLHHUVWH3HUVRQGDV7LHUIHVWJHKDOWHQ
XQGGDPLW¿[LHUWKDWKDWGLH7LHUlU]WLQGDV,QMHNWDWDSSOL]LHUW)UGLH$SSOLNDWLRQLQGLH
6FKZDQ]IDOWHZXUGHQGLH7LHUHDXIGLH6HLWHJHOHJW
'LHYHUZHQGHWHQ,QMHNWDWHZXUGHQYRQGHU)LUPD'HVWURQ)HDULQJIU9HUVXFKV]ZHFNH
]XU9HUIJXQJJHVWHOOW'LH,QMHNWDWHÄ%LR7KHUPR³PLWHLQHU*U|HYRQFD[PP
ZDUHQVWHULOLQ(LQ:HJ,QMHNWLRQVVSULW]HQYHUSDFNW'LH,QMHNWDWHN|QQHQVXENXWDQRGHU
LQWUDPXVNXOlULQML]LHUWZHUGHQGLH(OHNWURQLNLVWYRQHLQHU*ODVKOOHXPVFKORVVHQ'HUÄ%LR
7KHUPR³&KLSHUP|JOLFKWHLQHLQGLYLGXHOOH.HQQ]HLFKQXQJ,GHQWL¿NDWLRQGHV7LHUHVEHUHL
QHQVWHOOLJHQ&RGH=XVlW]OLFKLVWGDV,QMHNWDWPLWHLQHP7HPSHUDWXUVHQVRU]XU0HVVXQJ
GHUVXENXWDQHQ.|USHUWHPSHUDWXUDXVJHVWDWWHW'LH,QMHNWDWHVLQGVHKUNOHLQVLHZHUGHQ
LQGHU3UD[LVELVKHUYRUDOOHPLP.OHLQWLHUEHUHLFKEHL+XQGHQXQG.DW]HQHLQJHVHW]W(LQ
ZHLWHUHU(LQVDW]EHUHLFKLVWGLH3IHUGHNHQQ]HLFKQXQJIUGHQ(TXLGHQSDVV
'DV6\VWHPEHVWHKWDXVHLQHU.HQQXQJXQGHLQHP/HVHU'LH.HQQXQJHQWKlOWHLQHQSDV
VLYHQ7UDQVSRQGHUHLQ0LNURFKLSRKQH(QHUJLHTXHOOHGHUGLHJHVSHLFKHUWHQ,QIRUPDWLRQHQ
EHUWUlJWZHQQGHU/HVHUHLQ6HQGH(PSIlQJHULKQDXIHLQHUEHVWLPPWHQ)UHTXHQ]DNWL
YLHUW'XUFK,621RUPHQZHUGHQVRZRKOGLH6WUXNWXUGHU7LHUQXPPHU,62DOVDXFK
GLH)XQNWLRQVZHLVHGHV7UDQVSRQGHUV,62JHUHJHOWVRGDVVGXUFKGLH.RPELQDWLRQ
YRQ/lQGHUFRGH,62XQGGHUQDWLRQDOHQ7LHUQXPPHUMHGHP7LHUHLQHZHOWZHLWHLQ
PDOLJH1XPPHU]XJHRUGQHWZHUGHQN|QQWH
'LHKLHUGDUJHVWHOOWH8QWHUVXFKXQJZXUGHPLWHLQHP'DWHQORJJHUGXUFKJHIKUWGHUDPY7,
GXUFKGDV,QVWLWXWIU$JUDUWHFKQRORJLHXQG%LRV\VWHPWHFKQLNXUVSUQJOLFKIUGLH0HVVXQJ
GHUVXENXWDQHQ7HPSHUDWXUYRQ.KHQDP2KUHQWZLFNHOWZXUGHXQGGLH'DWHQDEVSHL
FKHUQNDQQ)UGLH0HVVXQJZXUGHGLHIUGLH.KHHQWZLFNHOWH5LQJDQWHQQHXPGHQ
6FKZDQ]E]ZGDV2KUJHOHJW
)UGLHUHNWDOHQ0HVVXQJHQZXUGHHLQGLJLWDOHV)LHEHUWKHUPRPHWHU97GHU)LUPD
PLFUROLIHDXVGHP9HWHULQlUEHUHLFKHLQJHVHW]WPLWHLQHU6FKQHOOPHVVXQJGLHQXU]HKQ
6HNXQGHQEHQ|WLJW
'LH,QMHNWDWHZXUGHQDPDSSOL]LHUW,P0lU]XQGLP2NWREHUZXUGHMH
HLQH=LHJHJHVFKODFKWHW'DKHUZXUGHLP6HSWHPEHU]ZHLZHLWHUHQ=LHJHQMHHLQ,QMHNWDW
LQGLH6FKZDQ]IDOWHLQML]LHUWXPZHLWHUKLQHLQH*UXSSHYRQ]HKQ7LHUHQEHJXWDFKWHQ]X
N|QQHQ$OOHUGLQJVZXUGHEHLGHQ]ZHL7LHUHQDXIGLH$SSOLNDWLRQLP2KUYHU]LFKWHWZHLOGHU
2KUJUXQGDOVXQJHHLJQHWHLQJHVWXIWZXUGH'LH'DWHQHUIDVVXQJJOLHGHUWHVLFKLQPHKUHUH
0HVVNDPSDJQHQGLHELVKHXWHDQGDXHUQ6RZXUGHQQHEHQ)XQNWLRQVPHVVXQJHQ'DWHQ
LP)UKMDKU6RPPHU+HUEVWXQG:LQWHUXQGLP)UKMDKUHUKREHQ%HLGHQ
0HVVNDPSDJQHQZXUGHQUHNWDOHXQGVXENXWDQH7HPSHUDWXUPHVVXQJHQGXUFKJHIKUWEHL
GHQ)XQNWLRQVPHVVXQJHQZXUGHQXUGLH)XQNWLRQVIlKLJNHLWEHUSUIW'LHLP)ROJHQGHQ
GDUJHVWHOOWHQ(UJHEQLVVHEHVFKUlQNHQVLFKDXI]ZHL0HVVNDPSDJQHQ
,P)UKMDKUZXUGHEHLDOOHQ]HKQ=LHJHQEHUHLQHQ=HLWUDXPYRQ7DJHQGUHLPDO
WlJOLFKXP8KU8KUXQG8KUGLH.|USHUWHPSHUDWXUVXENXWDQXQGUHNWDOHUIDVVW
-HGHU:HUWVROOWHLQVLHEHQIDFKHU:LHGHUKROXQJHUIDVVWZHUGHQ]7WUDWHQ0HVVIHKOHUDXI
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7LHUSURGXNWLRQ.OHLQH:LHGHUNlXHU=LHJHQ3RVWHU
,P'H]HPEHUZXUGHEHLVHFKV=LHJHQGHU(LQÀXVVGHU$XHQWHPSHUDWXUDXIGLH
VXENXWDQH.|USHUWHPSHUDWXUGHU6FKZDQ]IDOWHXQWHUVXFKW(VZXUGHQVHFKV0HVV]\NOHQ
GXUFKJHIKUW=XQlFKVWZXUGHGLHHUVWH0HVVXQJLP6WDOOGXUFKJHIKUW'LH'DWHQGHU
VHFKV=LHJHQZXUGHQLQHLQHUIHVWJHOHJWHQ5HLKHQIROJHHUIDVVW$QVFKOLHHQGZXUGHQGLH
=LHJHQLQGHQ$XVODXIJHVSHUUW1DFKPLQZXUGHGLHHUVWH0HVVXQJGXUFKJHIKUW'LHVHV
ZXUGHVHFKVPDOZLHGHUKROWVRGDVVGLH:HUWHLQHLQHP=HLWUDXPYRQPLQHLQ0HV
V]\NOXVHUIDVVWZXUGHQ'DGLH6WDQGDUGDEZHLFKXQJEHLGHU5HNWDOWHPSHUDWXUJHULQJLVW
ZXUGHQUHNWDOQXUMHZHLOV:HUWHMH0HVV]HLWSXQNWHUIDVVW'LHVXENXWDQHQ:HUWHVROOWHQLQ
VHFKVIDFKHU:LHGHUKROXQJDXIJH]HLFKQHWZHUGHQ
'DGLH.|USHUWHPSHUDWXUWLHULQGLYLGXHOOLVWHUIROJWHHLQH(LQ]HOWLHUEHWUDFKWXQJGHU0HVVZHU
WH6RZXUGHQGLH6WDQGDUGDEZHLFKXQJHQWLHULQGLYLGXHOOLQQHUKDOEMHGHU9DULDQWHMH0HVVRUW
XQGMH0HVV]HLWSXQNWDXVJHZHUWHWXQGGLH0LWWHOZHUWHMH0HVVRUWEHUHFKQHW=XVlW]OLFK
ZXUGHQGLH'LIIHUHQ]HQ]ZLVFKHQUHNWDOHU7HPSHUDWXUXQGVXENXWDQHU7HPSHUDWXUMH9DULDQ
WH7LHU0HVVRUWXQG0HVV]HLWSXQNWEHUHFKQHWXQGDQVFKOLHHQGGLH0LWWHOZHUWHJHELOGHW
(VZXUGHQXUHLQHGHVNULSWLYH6WDWLVWLNGXUFKJHIKUW
(UJHEQLVVH
0HVVNDPSDJQH)UKMDKU
'LH6WDQGDUGDEZHLFKXQJHQZDUHQDPQLHGULJVWHQEHLGHQUHNWDOHQ0HVVXQJHQ6LHODJHQ
EHLGHQ]HKQ=LHJHQHLQKHLWOLFK]ZLVFKHQELV&'LHVXENXWDQHQ'LIIHUHQ]HQDP
2KUJUXQGZDUHQPLW:HUWHQ]ZLVFKHQELV&HWZDVK|KHUGLH6WDQGDUGDEZHL
FKXQJHQGHU6FKZDQ]IDOWHODJHQQRFKGDUEHUELV&'LHPLWWOHUHQ'LIIHUHQ]HQ
]ZLVFKHQGHU5HNWDOWHPSHUDWXUXQGGHUVXENXWDQHQ7HPSHUDWXUDP2KUJUXQGXQGDQGHU
6FKZDQ]IDOWHODJHQ]ZLVFKHQXQG&%HLDOOHQ0HVVXQJHQODJGLHUHNWDOH7HPSH
UDWXUEHUGHUVXENXWDQHQ.|USHUWHPSHUDWXU'LH6WDQGDUGDEZHLFKXQJHQGHU'LIIHUHQ]HQ
]ZLVFKHQGHUUHNWDOHQ7HPSHUDWXUXQGGHP2KUJUXQGRGHUGHU6FKZDQ]IDOWH]HLJWHQ:HUWH
]ZLVFKHQXQG&
7DEHOOH0LWWOHUH6WDQGDUGDEZHLFKXQJXQG'LIIHUHQ]HQMH7LHUXQG$SSOLNDWLRQVRUW
)UKMDKU

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0HVVNDPSDJQH:LQWHU
:lKUHQGGLHUHNWDOH.|USHUWHPSHUDWXULQQHUKDOEGHUPLQPLW]ZHL$XVQDKPHQQXUXP
PD[LPDO&YDULLHUWHRGHUDXFKNRQVWDQWEOLHEVLQGEHLGHQVXENXWDQHQ7HPSHUDWXUHQ
GHU6FKZDQ]IDOWHZHVHQWOLFKK|KHUH'LIIHUHQ]HQDXIJHWUHWHQ'LHVXENXWDQH.|USHUWHP
SHUDWXUGHU6FKZDQ]IDOWH¿HOEHLH[WUHPHU:LWWHUXQJVRJDUVRZHLWDEGDVVGDV/HVHJHUlW
NHLQH0HVVZHUWHPHKUDXI]HLFKQHQNRQQWHGDWHFKQLVFKEHGLQJWQXU:HUWHDE&
HUIDVVWZHUGHQN|QQHQ
7DEHOOH0LWWOHUH'LIIHUHQ]HQMH7LHUXQG0HVV]HLWSXQNW:LQWHU

2KU
PDUNH 6WDOO      
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PLWWOHUH'LIIHUHQ]HQUHNWDOVXENXWDQ&
0LQXWHQQDFK6WDOOPHVVXQJ
'LVNXVVLRQ
,QHLQHU8QWHUVXFKXQJYRQ*RRGZLQZXUGHEHL=LHJHQGDV,QMHNWDWLQGLH$FKVHO
K|KOHDSSOL]LHUW'LH(UJHEQLVVH]HLJHQQXUHLQHNOHLQH'LIIHUHQ]YRQ&]ZLVFKHQGHU
UHNWDOHQ XQG VXENXWDQHQ .|USHUWHPSHUDWXU ZREHL GLH VXENXWDQH .|USHUWHPSHUDWXU GLH
K|KHUHQ:HUWHQOLHIHUWH:HUGHQGLH,QMHNWDWHLQGLH$FKVHOK|KOHDSSOL]LHUWNDQQGHU(LQ
ÀXVVGHU$XHQWHPSHUDWXUDXVJHVFKORVVHQZHUGHQXQGHLJQHWVLFKGDKHUIUGLH(UIDVVXQJ
GHU.|USHUWHPSHUDWXU$OOHUGLQJVLVWGLH5FNJHZLQQXQJGHU,QMHNWDWHDXIGHP6FKODFKWKRI
HUVFKZHUW,QGHUHLJHQHQ8QWHUVXFKXQJZXUGHQGLH2KUEDVLVXQGGLH6FKZDQ]IDOWHJH
ZlKOW'HU2KUJUXQGZXUGHQXUEHLGHQHUVWHQ0HVVXQJHQXQWHUVXFKWZHLOGLH2KUEDVLV
EHL5DQJNlPSIHQRGHULP=XVDPPHQKDQJPLW*LWWHUQ]XH[SRQLHUWXQGGDPLWDQIlOOLJLVW
=XVlW]OLFKOLHIHUWGDV2KUQXUVHKUZHQLJ*HZHEH'LH6FKZDQ]IDOWHLVWGHU$XHQWHPSH
UDWXUDXVJHVHW]W1HEHQGHU(UIDVVXQJGHU.|USHUWHPSHUDWXUVROOWHGLH3UDNWLNDELOLWlWGHU
5FNJHZLQQXQJDP6FKODFKWKRIJHZlKUOHLVWHWVHLQ
6FKOXVVIROJHUXQJHQXQG$XVEOLFN
'LHHLQJHVHW]WH5LQJDQWHQQHLVWIUGLH(UIDVVXQJGHU.|USHUWHPSHUDWXUQLFKWJHHLJQHWZHLO
GLH6FKZDQ]IDOWHEHOIWHWZLUG6WDWWHLQHU5LQJDQWHQQHZXUGHLQGHQIROJHQGHQ9HUVXFKHQ
HLQ6WLFN5HDGHUHLQJHVHW]WGHUEHUKUXQJVORVGLH.|USHU WHPSHUDWXUPHVVHQNDQQ
/LWHUDWXU
6FKZDOP$*HRUJ+8GH*(OHNWURQLVFKH7LHUNHQQ]HLFKQXQJ6WDWXV4XRLQ'HXWVFKODQGVHLW
-DQXDU6FKDI]XFKW'DV0DJD]LQIU6FKDIXQG=LHJHQKDOWHU
*RRGZLQ6'&RPSDULVRQRIERG\WHPSHUDWXUHVRIJRDWVKRUVHVDQGVKHHSPHDVXUHGZLWKD
W\PSDQLFLQIUDUHGWKHUPRPHWHUDQLPSODQWDEOHPLFURFKLSWUDQVSRQGHUDQGDUHFWDOWKHUPRPHWHU
&RQWHPS7RSLQ/DE$QLP6FL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